Telecommunications has continued to push optical fibers towards ever-more demanding applications-such as high bit rates, dense wavelength-division multiplexing (DWDM), and long distances-and in response there has been renewed interest in altemative fiber designs to lit? hndamental limitations of silica fibers. A particularly exciting departure from traditional fibers are fibers based on photonic band gaps, forbidden frequency ranges in periodic dielectric structures that can confine light even in low-index or hollow regions [I]. Two main classes of fibers have emerged using photonic band gaps: photonic-crystal "holey" fibers that use a two-dimensional transverse periodicity [2], and Bragg fibers' that use a one-dimensional periodicity of concentric rings [3,4]. We introduce a novel class of Bragg fibers: "OmniGuide" fibers [4], which can guide light within a hollow core by concentric multilayer films with the property of omnidirectional reflection. We introduce the properties of OmniGuide fibers, and present evidence that they have the potential to lift several physical limitations of silica fibers. For example, we show how the strong confinement in OmniGuide fibers greatly suppresses the properties of the cladding materials: even if highIy lossy and nonlinear materials are employed, both the intrinsic losses and nonlinearities of silica fibers can be surpassed by orders of magnitude. This feat, impossible to duplicate in an index-guided fiber with existing materials, would open up new regimes of distance and multiplexing. Other loss mechanisms, such as fmite size, bending, and roughness, have also been analyzed and are within the bounds of reasonable tolerances. The OmniGuide-fiber modes bear a strong analogy to those of hollow metallic waveguides; from this analogy, we are able to derive several general scaling laws with core radius. Moreover, there is strong loss discrimination between guided modes, depending upon their degree of codmement in the hollow core: this allows large, ostensibly multi-mode cores to be used, with the lowest-loss TED' mode propagating in an effectively single-mode fashion. Finally, because this TEo, mode is a cylindrically symmehical ("azimuthally" polarized) singlet state, it is immune to polarization-mode dispersion (PMD), unlike the doublydegenerate linearly-polarized modes in silica fibers that are vulnerable to birefringence. We focus especially on general scaling laws and analytical techniques to highlight the behavior of our fibers over a wide range of parameters, but we also illustrate them with a.particular example using a 4.6:1.6 index contrast that was fabricated and used in several previous publications [4]. Led by the analogy with metallic waveguides, we use a large core radius R=8.41=13pm operating at 1=1.55pm. This structure, along with the electric field of the lowest-loss TED, mode, are depicted in Fig. 1 . At any core radius, for example, we can then compute the cladding absorption and nonlinearity suppression factors for this mode, defined as the absorption loss and nonlinear strength divided by what those losses would be if the entire core had the absorption or nonlinear coefficient of the cladding, respectively. (Such computations are performed with the help of a general analytical perturbation theory after solving for the idealized modes via transfer-matrix methods.) These suppression factors are plotted versus radius in Fig. 2 , and exhihit general l/R' and 1/R' scaling laws and suppressions at R=13pm of over four and eight orders of magnitude, respectively. Thus, the cladding could be thousands of times more lossy and nonlinear than silica and still surpass the properties of silica fiber. In fact, the nonlinearities are completely dominated by the nonlinearities of the gaseous core (which are roughlylOOO0 times weaker than silica, combined with another factor of IO from the larger mode area), and can be completely neglected for most applications.
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